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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device performing high-quality liquid crystal display. 
SOLUTION: When an analog switch 32 of a block B1 becomes an 
'on' state, a display signal D is given only for a block control time Tb 
to the block B1 of a display area 25 from a digital driver LSI22 via 
common signal lines D1, Dn. When the display signal D is provided 
to the block B1, a reset signal is supplied from a timing generating 
circuit to a reset circuit 26, and an electric potential of common 
signal lines D1, Dn is set as a resetting electric potential. When 
on horizontal scanning period ends, it becomes a blanking period. 
When the blanking period ends, a reset signal is supplied from the 
timing generating circuit to a reset circuit 28. Thus, the reset circuit 
28 is actuated, and the electric potential of a signal line 46 becomes 
the resetting electric potential. 
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fcliSSi<b;vi:, 

*-*y-by h®ati*T&z£*im£Timm*ft 

#*«*Bft^LTIifiE:F*Dy;W y^£g^£ft> 
t>»7tP^-f y**^LTfuE«**fc*jK 

m^©jaKH^Su8BM^»©fllffl*m^©«fi[t: U -b y h 



■T«y-by hHBk** , r*c4:**«i:-r**»*S% 



^Xs 8SE U -b y hEUBBu tulBfl^tc^^nr^ 

huSB U -b y Ma»tt % iiuEM^»£«iK3ftfcSS 
KOU-bvUaHfc, BuEK^-r^OffiASBtgjlK^ix 
fc*2©y«by M3Bi:*«-rsci:*«fai:-rs*a 

6 ] m &m 2E«©«a^^Kt:*5^T, 

fflgB U -b y > ISRtiU 33E&»@^B£8ft£ ^ s 
d t: £ ft® i: r % MHtSBB. 
[BM&H7 3 W#E2E«©*a**S»fc*N>T* 
hmIB y -b y h H]g§^> WE«*RCSMift*ii&» 3 © y 
■byMBBfc. MEK^-/^t©tB*»i:«jB*il»^» 

©fiiti<p-*t:a»E*nfcfS4©y-fey MgBfc**rr 
8 ] m$tm i - 7 ^-rn^ 1 mmmnmmm 

iBE "J -b y HHBtt, l*¥*S©:/7>*>^wa+ 
tc 'J -b y 6h4c kfcj: oTtuE«^tt© 

mtiL*mmmfe<Dmmz y-by h 

[»#*9] «»©^Dy^t:^l!l*Jxfca^*;i/ 

miEIi^-b;ut^$n*:«»©M^®S^SJSi:> 
«uEfl-t»t:»tt*nfeT^a^>f yf-fc, 
*il«^»«^UT«lEr^n^-f y^i:a«*n, 
y *#J»«^t:«t oT«ftJSttft* r d y * ft 



HUE "J -by MlBttx 1 ^"oy^^fiXti IzMPitfi© 
•fc ME«-t«©«ffi*«JE3f*©«ffit: y -b y H- 

i] li^ai-i o^-fn*i«E«©*a 
assmcfc^T, ffiE»r*©«ffi©«ttH:, S£««^- 

^^a^^^iiL 

©«fficy-by h-rsy-by h\E\ffi£*%tZ>zt*$f 

ak-ra*a*^^;nEiijffl©^— * k^^ls 

Io 

[«H©IHfl&Kqi!] 

[ 0 0 0 1 ] 

u wt, m*©«WTa^»©«ffi*a6*«ttt:y-b 
cfc^ssffiH^ttaR^^fr^sstta^fta** 

[0 0 0 2] 

ra i o©s*«j£0t-$>3o Huz^-risc* 

l 0 tt. m^»« l 2 kli^-b;vg|s 1 4 sst 

£o U*-b^aJ14tt, I^TFT (Thin Film 

Transistor) 1 6, mmC lc RVWm&MC s 
■5) o 

[0003] ssaai^BSfcBu ias%La^-b K^>f 

ff-^G^li^TFT 1 6 N MfelZAtltZZ t (Z 
X IITFT1 6*s^>i3ftS 0 fi^JRSPl 
2\Z\±, LftUr-* H 7 ;^ & AA9 1 8 

^nft^isaJi 2©ain:<ijsiu c «ms**^-ro 

[0 0 0 4] ftaCujfcfiRIBtfcfcoTttSWEE^W 

j&^ti^it^i:, *acLc©*t»«ftt^^bLT«ac 

Ott, «BE©att*Hf*©«fflT?Ste**fcSs»«BEt: 
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#182 0 0 0-2 1 4 8 2 8 (P 2 0 0 0-2 1 4 8 2 8A) 



1 0©HJR-fe;i/ffil 4Cttt&$n**2Eli^GSV*^ 
e-^D©«[JBB11?»*o B2I4, MMct&BI 0 tftfS 

ffl»£Efi£ ftfeiS**;vffi l 4 ft S;£2«-g-G 

[0 0 0 5] H2St>'EI3i3^-r<to(3, l:7U-Att 

w i awjs 2 7 — ;uK(c^aj*nT^So ^lt^ % 

BttCTXB 1 0 6«^*;i>rt©#B**;i/ffl 1 
4tC*fLT, Sl7^jVFTlt + Vmax (Wi 
tt> +5V) A^fe + Vmin (Witts +2V) <2>®ffl 

-Vmax (Witt, -5V) H-Vmin (flli 
tt, -2V) ©l6HO*ffiCD*Ss«^D4««j&*n4o 
*^«-^D©fiBcDHj,^fitttVc om (Wi 
tt, 0 V) Tf*4 0 

[0 0 0 6] i2i:^tiol^ *S^*;i/CD±iB<Z>H 
*TFT 1 6«Cflt»*n***«-(»GO*(fta:^ »1» 

tf!6 2:7*— ;i/K Vg (Witt, -8 

V) A^+Vg (Witt, +8V) taSo ^©B$, * 
^<*;i/©±fiOt:lB?!I$jxfelilRTFT 1 6 
ft> i^SfD^f^a^nSo — # % H3(C^*Tetd 
«^U;i/OT«OI*TFT 1 6 JCtt*&£ft£;£ 
^M-?G©mffitt> *lSrJ c »2 7-f-;i/H©»TraPS 

^iE^J^ixfcH^TFT 16W>Wiv D 

[0 0 0 7 ] m2RZ?m3iZ&^X, Vgsft 

*S*^SE« 1 O^ttSilTFT 1 6©^— h • V 
— XBa«JE*SU Vdstt, 

• K W>R8«flE*3F-ro Witt, Vmax = 5V, V 
min=2V, Vg=8V©«^ H 2 J; r> \z^ 
*^*;i/©±fi!lt:iail$n&lSIRTFT 1 6t*»5 
llEVgs, Vdslt ^tifn3V, 0. 5Vffe 

*n&U*TFT 1 6(^l3»S«JEVgs, Vdslt 

II 0 fi*^? &3kB^* frlZ&tf F T 1 6CD± 

TOEiffiffi: J: otllT F T 1 6 OiE V g s ^ V 

[0 0 0 8] 04lt I^TFT 16©Kl/^ I 

4 izf^t^olz^ B^TFT 1 6lZtt-?Z>mmm^D(D 

U— ^««ET»sd-7fta©*:g3rtt x ISTFT16 
CBinlSnT^SSEVdsMtflEVgsC.t^TS 
CCT, H22lVBI3ftfflt^TBiWL&J;dC« 
i*S8B 1 0 tfi^T Z^TFJi^Jlslztetf F T 



1 6 0±T©lEHfi«£<fcoTii*TFT 1 6®«JEV 
gs, Vds^^o iii^gf 1 0**ffi! 

i**^^*;i/©±fl"Ji:Tfl!lT-ttx ilTFTl 6©t 

[0 0 0 9 ] 

v SL0 # v 2 ajit«tt:#«ttv s 
v SL0 4$ v 3 <Dm&, wmmmm&v s \z±% 

±#££T-{Ctt, KriTr3 4It^)o d^T% 12 5 (c: 
^tJ;5£, ttiVl, V2, V 3 £>*/hfii^tt, VI 
>V2>V3T$So fit, Scft±36»5WfHTr 1, 
Tr2, T r 3 O^/JtRffiti^ Trl<Tr2<Tr3 

S-TSi:*±*st)B$BBTrtt, ft ^8|g|5 1 2 

[ooio] d<rT\ ^otiamitiot'it ^ 

mn&(D3Lt>±&bmmT r &m^mz&-DTm'& sk 
[ooi i] stz, m2^m4*m^xmm{,tz&o 

lz y iiS^gi 1 0^<liS^^>'i^;i/(7)±#JicSSB 
2ft£!i*TFT 1 6CD*7«S6«CtbLT*^^*;KZ> 
TfflOJCiBB^ tlfclffl^T F T 1 6<D*7mn<DfitfiMfr 

iz^^ 0 zcDtz&s ^^*)is(DTmizmw$tifzm 
f TFT 1 6 (Dmmms.(D{&Tmtmm^^)\y(D±miz 
iBB^nfeiHjjsTFT i 6<DmmmEE(Dis t Tm& t)t>^ 

«W84Lt^feo Jl&fftlctt, Witt, ffiHSlTj^ 
Bl 0#|Rfi©«g^*fT5»6\ SjS^*;i/©T« 

[0 0 12] *2g0J3tt, ±R;&(;:«*T&3ft&*CD"C 
£Ci:T\ IlSR«(4©fi:%±tf?)BSraTrSU : lllRTF 

[0 0 13] 
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[0 0 14] **?B2iBtt©«fflTtt, 

h> m^©ia^^SuiSM^©m(4*m^©m(4t: y-b 

lE®©?£a^»B££^Tx ituE U -b * h HlKtt, itu 

aa«£>#iiBT?fcfc. »#Jg 1 XI4 2 Ett<D*a*a**S»fc: 
*5^T. 8513 y -b y h m&lts huE K^^cDffiASBt: 
g^ftT^sc: k4«r»i:-rSo »#®5E*©fBilli 
■trtts K*JllXH:2g3*©asa^«fc:i5V>Tx fiu 

IB y -t * b tussle «ui3ffl-t»t:aK* n&a§ 1 © y -b 

y-by MS1B& i:&*rr ?.ui:^i^t§o 
[0 0 16] Kf«3H6El!<Z)«WTI4> 19*3121318© 
*«a«*Ht:*5^T, huS3 y -te y MH&tt, SufBftil 

m<DftWXi*. »*JB2 E«©*ffl«^3S««c*5^T, 
SuEy-b^ MslKttx HuEfi-^«lca8S*nfe*3©y 
*f ^EF^^©ffl*ffifcil5E&««^» 
©{qlftfr— ^t:«tl*fifc!B4CDy'fe*y nassfc^^f 

[0017] m#m i - 7 e«©«wc «t*t^ y -b * 
ttcy-fef h^n^o z(Dfz&, m^m^com^^frttf 

«^©»ga^Pa* s ±T©HJR-b;i/^«b<aSo * 

m*«*©«ffi#m«©HW-cm*©«ffit: y -b * 

h^nsc^ia^t, ffl-^«^p^©^ii*-b;nc*5 

a**^«#fii;i£ y-b* bm®(D%L j $>mmGLW&, m 
ns*)CDh"TSo 

[0018] BtXQ 8 E«0*Wett, »*XfC 1 - 7 n 
-f*x*» 1 SEtt©*aS5^«fc:fc^-t> JBE'J-byh 
HUB!** l7K¥**(D^5>^>^P^*(cy-b^ h(f 

*##*&n*^i:t:j:oT«JEe^»©«{ft4«jjE»f 



iflliotffi^SoStti:^^ h^iiSo £©fc 

2>o S£oT> *SH-^0»#a»^©li*-b;i/©«fl[© 

[0 0 1 9] »#E9E»©«ffl-ei±x tt»©^D^* 

■*te;vi:, «EH*-b;i/t:aiK*nfc«ftcDe-9»ft 
tf^&ii^ HuE(S-^J»K:gE«$nfe7'^D^-f 

ft, 7uytmfflm^\z£r>Tm&m&ihi!ft%7uy 

ffi-es5E«^»©«ffl*ms©«fitt: y -fe y h -r « y -b 

[ 0 0 2 0] W*S9E«©»9ik:J:nK, /D^i>I 

tRie^Eift^nsa^^^rtom^JiR^mffi^y-b 

^KPa^T©H*-b;V'7?^L<*So 

izx-dx, m^&ftMm®&Mm*Mzi5tt2>*7nm 
[0021] mmm i o E«8©*W"t?ttx m&m 9 mm 

(DWi^Trs^mizis^x, huE y-by MISSIS l^n 
y 1 ^ >*>yjKnggc y -b «y 

EBf«©«ffit:y-b!y h*zztittWL£'t&o tmm 

1 0E«©«Wfc:J:ixIi^ 1 ^^xtt 

>^>yWH*^{f^cDS{4^3f^cDSffi^ 'J -b 

^h^nSo ZOtz®, ±X(Dm^U<D^ zz^^)vm\tL 

i®m^^©Sffi©i:t)±>b5^B$p^^^tc^-h^So 
[0 0 2 2 ] »*js 1 1 E«©*B8t?tt, 1 - 1 

o i msmommmmmmiz^x. m$m%. 
(ontiLvmmz, &mm^x&%ffitmmm^izmmL 
xismt a m#mi 2e«©««t 

■b^ b-r^y-b^ h®$&£*m?z>z£*&mtt %<> 

[0 0 2 3 ] 

a%^«H2 0©g*«j&UT*fc£o gJ6{C^1-J:d 

fcx *jRM;i/2 4tt, d^«SBl 2&tfHffl-b;i/a5 1 
4^$:<ix.So Bl«C^bfc»a^S«l Oh 

'm~(omf&&iz\zm-<Dn^*ttisX^2>o 

[0 0 2 4] ^a*^S2 OlZ&^Xs ft-t^gpi 2 
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4 



B2 6, 2 8&t&m2tiT^Z>o y-feyh0»2 6li, 

* bHB2 8tt, «^^^;i/2 4rtT-®-9«4 6 fcjgj^ 
*ilT^4o 'J*^H»2 6, 2 8«> m^^MIRBT' 

-b^y b«-9R#«l&*tiT*>ttJBf:a«o y-byb@ 
B26, 2 8^>tt«Si:*SCi:T% *5tn*;i>2 4 
*fc»W&ft&BI*Lfc^y-by b«flE«£»i:«^*l 
4 6 3£» U fi^-JS 4 6 U -b y b Ste 

mm vrs^ti^o 

[0 0 2 5] ±E©J;3C , J-fey b®B2 6> 2 8CJ; 
oT> «*«^D^«Sasn-5H9©ffi*5«4 6©>f- 

CDfx *HJItTFT 1 6C*»t4«(ft©arft±#&Wfmi 
Trffl-tft^o Z<Dtz®, ^S^DoSta^ 
FIMTCDIITFT1 6T-f L<*:i)o y-by 
bE!B2 6 N 2 8{CcfcoT{S-^SI4 6<£>®ffitfy-by b 

tavr stiy-fey b^nacinN §iitft i e 

H6fc:*5^T> R SL > C SL BU ^nfnff$|4 6©fi 

[ 0 0 2 6]i7lt ttlS^Sll 3 0 OS*«J5Kia^ 

^^3 2**-rs«H*^*6«3 OtJtffllttiJ:^ 
«i\ ±Jfi©*»*^JS*l 0, 2 O£N-04ltAttC 

tn^^ y?-#JW«*A4««ie*ii*c:i:K:«tt>T* 

$£D 1 -DnMITFT 1 e&m&tZo d<0B& 5 s 
^^;i/F7^A'LSI2 2ipf>^>tti©7tP^'f 
yf-3 2*^LT*>ttJB©lIlRTFT 1 6 £St^{§ *f 

[ 0 0 2 7 ] m&mm&m 3 0 y -b y b bb 

2 6tttt3HB^J»D l-Dnt:gf«*nT^So 
y-by MSB 2 8ttffi4JH4 6CS«*htl^o y-b 
y b[e]B2 6I£, «9««f«Bm*tia^L3av^-f ?> 
^j«lllBA>&y-by h «^ R 4: 

£fiMSttfr 6 y * * b^R* s ttJi&£*i£i:, «-^»4 
6©Sffi£y-by MfiVrsCt^o 
[0 0 2 8] ±E<3D <fc -5 fc y -b ^ b®B2 6, 2 8t:«t 

D n&UfW^B4 6©^->t;i/H4V SL0 — CD U 
-by bSteVr s 2:£ft3(DT% Slf TFT 1 6 fciS 

»x ai^m-tDCOftSa^Pa^TCDBIfRTFT 1 6 



T'^L<&3 0 £fc> y-b*bE]B2 6, 2 8{cJ;oT 
»a«*»D l-DnMI^384 8cD«tt*UHs^ b 
H4Vr stiy-bs; h£tlZ>Zi:X\ §I^TFT 1 6 

E7iwi3t>Tx R SL > C SL te, *ii*ii«a«-%KlD 1 

[0 0 2 9] El 6 SUB 7 iCgVTy-b* HUB 2 6, 2 

8« s B8s^ia9(c^-rj:o^«fiEh^n 

*o H8I4, NMOSSoy-b^ H@lB2 6, 2 8©« 
WJ*^titl)§o CMOSSS^y* 
yb@B2 6, 2 8CD«t^J*jS1"HT?*So y-b^b 
IHB2 6, 2 8*m8lZ7jkt£5teNMOSm{Z-ftl 

ffifwout^ Man 2 6> 28^njg-r^>c 

il#-C£3o £fc % y*b^MIIK26 > 2 84:091:^ 

fidacMossati-rni^ y-bybniB2 6. 2 8 

«4 6©y-by bRfMft«|Bft'rsci:#-tf*-5. a 
^vbHB2 6, 2 SftPMOSSatbTfeJ; 
Sfcx y-bv b®B2 6^ 2 8^^^y-h©N 

MOSI, CMOSihLt*J;K 

«fWiHitJ©lH*TFT 1 6©y-^«a*iD/J^<-r 

[0 0 3 0] A9tt4 6£«5*«9D4fl:|&-r* 

^S^l/K^Y^LS 12 2 y-by MUSS 2 6 *K 

gL-rfc<u^ 01 o« N rt»cy-b^ buss 2 6 
tSr^;i/h'7^nLS 1 2 2®y-by bff-^m^gp 

0*fiffi@KElTas.o HI 1 0 iZTjkT&o lz s 
^>fy^LS I 2 214, rtgflLS IBB 3 4. y-bybBI 
B26. 0P7>736, ffill^3 8, 3 9f^t 
So rtgPLS IBB 3 4 0UAi^»S*SOTD 
14, 0P7V73 4$r^rbTHI^b^^^^>'^^;V2 4 
«Kl«l&*iX%o «*»4 6©«fl[(3Dy-b^ biRpCtt, 
H^b*v>*>f ^>^*J5£HB^^y-b^ b OB 2 61: 
y-by b«^R*««l&*n*o ztDtem. ^yHB 
26(Cj;»Prtgj5LSItlIB34^0Pr>r3 6 ^©P^ 
©y-b^y b*>f > b 4 0 A*y-b*y hSffiVrsii^ti 

S o 

[0 0 3 1 ] «6^T» ±§e#&BJf©Jf StfiSffl^ftfc^E 
ft^^gCDHJfitWC^UTSiW-rSo Ell ltt^ 

mom i njsfi»jT-*5Mft*^g 4 o (Dffifm-c$> 

So HI UC^-Ti^t, ^S^^S4 0tt> =rV*? 

I 2 2, •fuytfsm&BL 1~BL 
n, i$M^;V2 4f5:Wt?.. tfc, *^<*Jl/2 4 

7tD^^*f3 2, y-vmm'mmm&4 2, v 

■fey MHS2 6, 2 8 6 ftT I-- So 

140 T*lis ff 2 5 h-y- h 
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tlT^^o ±I©^ B B si^lil 0, 2 0. 3 0 

[0 0 3 2) aSiB«2 5lt nfflCD7ny£B 1-B 
ntc^fJ^ftTfe*). &7D^Bl-BnClt 
U 4 4hii^4 6#IE?U2*xT^£o 

^LT, ^S$g4 4 ^{t-t^4 6©&£;£UCi4. 
;i/351 4#IStt£>*lT^£o ffl^-fe^l 4 IS, BfJtT 

ft i6, m^c lc , mmnmcsmiphm^tir^ 

Zo £tz, p-SiTFTt$,l,liTFT 1 6<D^- 
MiliM^4 4CSl^n, V-*Sjg{4{i-t8l4 

[ 0 0 3 3] H^cdt^p^;^ y*-3 214, 
^Bl-BnSi:nifo|2I$nt^l,o ftil«^8l 
Dl-Dnlt &7Uv#mtz*tl*tlttl&LXmW2 
tltzT + UPXJ 3 2 £:frLT3l7j^*>M/2 4 F*J© 
ff-t*g4 6 t:8fig*ixT^§o at^/^l/2 4rtfc*^ 
t N »J-b* bGH»2 Btt, Jtilffl|^<gD l-DnC»« 
<*tvC£D, U-b* MSB 2 814, «*S4 6fcH8SE£ 
*iTt>3o ft*5x U-byb@ffi26, 28©iEB®3f 
14, HI 1 tr^1-{ftB(ctS??^l>o fliitHU ll-by bEI 
SS2 6*S*^*;i/2 4£Mc«tffc<7 ? ^*;i/ h'^^ML 
S I 2 2©*^«^m*fflt:gfj(KLT*«tOo 

[0 0 3 4] ill IZTTst&olZ, "ri/tfrY^J 

£fc> r^;i/b'7-f^LS I 2 2I4, H^Lftl^SB 

^;i/h'7^^LS I 2 2frt>m&&}X&7ny#miZ& 
mmm&D l-vDn^ua^;i/2 4ffiip\j£{f£ 
ft3o &:fc, r^^JVh'7-f^LSI2 2^;U;V 

2 4rtcgm* t t^o 

[0035] 7tn^^yf 3 2cit yavtmm 

^BL l~BLn^lT7^D^>f y?3 2W> 

ctSB4 0<DSK»B$lct4> il\ MinaUBIblllB 
4 2fr£>7&«S4 4tSIi?G#4jl6hl > o * L 
T, jfe««^G#lB*TFT 1 6coy-h«StlX*-r 

^&4 6£i4, yns/*S]Jpf^BLi:j:oT*>tt» 
i:?tife7^n^>f yf-3 2*^LT«ii«^JBD 1 

D^t>»iiTFT 1 6tA*-r*^J:^ ttB 

[0 0 3 6] #a«^«D 1 n<E>mffif4, U -b y b 
tHlK 2 6 tc £ oTffij£©JBWT-S*«fcV rst'Jty 
b£tx, fl^g 4 6 <Z>gftl4. U-fe^y btHK2 8tCcto 

^ ill 0 1 2 *ffl^T*a*«*B 4 0 <DWft 



ttwftfr^o eii 2tt, 4 oc**&na 

«*WD, j£S/t^G, ^Dy^ftWfi^BLStf 1 ; 
-fey b{I-*§R<D*^ ^V^EiT-fe^o 
[0 0 3 7] SI 2£^f y-b«fflaei&ll] 
SS4 2fr£*S%fH«2 5tc;W l/^;i/CD^*ft^G^4 

2tZ-$3Lbtixm7i-V?Z'( ^3 2£ 
;fr>tWi*:f3a CCDf#, *sa«2 507D»^Bl 
£BSRg Tbf; tfnmm^n D l-Dn^Utr^^ 

[0038] 7u^b 1 tissue D##i&ft£ 

4g*/t*;i/2 4^t»»e>nfcH*L&^* 
>f 5 > ^JffilUB* 6 U -b y hffl2 6CUt^ bff^ 
R#«J&£ft3o CCIBS^ U -b ^ b DUB 2 6 b 
T, ftiif 8D 1 - D nOtlft* U -fe ^ h tttV r s 

(mtt, vcom) h^n^o *lt. #tc mmT 

b£tt/W WOMDfa y ZUUm^B L#;Tp y ^ B 
2©7tD^-f 2C4i6>ft^ 7D^/^B2 

07tP^^^f 3 2*t>ttltt§e d£>B$, 7 
P^B2 \Z$$m Tbtz »*il(B^l»D 
tf^*;Vh*7^^LS I 2 2^e>*^{g^D^#A?) 
n5o 7D'^B2CSSfl-|D#M6ft5t & 
(c, ^V^^B^U-b^ b@»2 6Cy-by 
b{I^R#«3&£ft£o £©J6SI, U-b v bEB2 6*s 
i&^LT, ttaW^-SBD l-DntOUffitfU-b^ b«ffi 

[0 0 3 9] ±BZ<D£5ftWjft&m*)M$tl, 
Bnl:^ ai^M^D 6 *l> ftiitiBDl-Dn 
©Stit#y-by hW2 6iaotUt^ hlfiVrs 

Sfcx *^a«2 5(cA*1-^^afl-^GI4n»>l/^;v 
tZtlZo «€ LTn /7>^>^f|Tbk^iT0^ 

^h{f^R«$ti§o U-bvbEI»2 8 

bT> 4 6 CDUtt^ U -b ^ b m& V rst 

t LTx l*3p*3WBWTh#*Tfcafto 1 
7k¥7k&mffiThibm7tZ>t, ^CD^S^4 4©^* 

[0 0 4 0] ZZX, HI 2t:*tTonMTof f 
14, ^n^n^fi^GCDi:t)±^t)B$^^AL^T* s ^ 
^P^*/^1-o £*x 7*7>^r>^MTbklt 7ny 
^WfflP^Tbct t)+7>(cft<, Tbk>Tb + Ton 
+ Tof ftTZa Mi/TtI4 0«ciH>T, 

l*¥*fiWHTh*C:/Dy*B l-Bn<DT^-u^ 
^>T 2^Tls3B#tl^>ttffih"Ti)J;otC, 7u 
^SIfi?BL#7tD^>f 3 2lC#if>n§ 
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»M2 0 0 0-2 1 4 8 2 8 (P 2 0 0 0- 2 1 4 8 2 8A) 



[0 0 4 1 ] ±tZ<D&5iz s r&S«7j^£fi4 OT-fc^ 7* 
^fHWHIHI) Tbi4, Tb= (Th-Tbk) /n"efe 

£©«£&#B$Pi3Tb^ ljff|TFT16© 

T o n;5W£*>T# X> i$P^T o f f 
D^*§^B$^Tbtc£&6i)ili^* s /jN^ <&£ 0 

[ 0 0 4 2] y-by M§l!S2 6^17Dy^l 

!?7gtCftM<l-^SiD l~Dn(2>m<4£y-by hmffiV 
rst'J-byhU »J *b * MhIES 2 8 & 1 7jc^*J&T 
4 6 (DmiiL* U -fe ^ h mffi V r s iz U -fe y h 

rftmstl, liTFT 1 §(DmiL<D±L%±.ti ll 0l$m 

t r<D& b^zizmmtzmfFm^vomz&fr^o) 

oT, 3t^*;U2 4<£±«hTiH<E>i®f!tTFT 1 6© 

[0 0 4 3] %S£l*^B 4 0 U -fe y h tl 

<fc^o £fc> U-fe^h@SS26> 2 8 U Ma-^R 

^ >^i4, ID 1 2 \zfr,t$J \ >¥lz 

y-b* hff-^R^ff^sffiora^^^-r^^ ^><>'0 

[0 0 4 4] HI 3 IZ^tXolZ, mtUX, 7ay?B 

Kommmm^\t, 7w>?b nztti&tzimm* e 
mrmmzv-tv muss 2 6tcy-ty vm^Rtm^ 

7u y&B 2 commmrsmrmmz y y muss 2 6 £ 

^4 6 0»WJ-ir^ hSffi (S^mffi) T-fe^Vc 
omW^ :/D y & B n&fflWffflF3$£T\AWz U -b y 
h[HJK2 6 t y-by Mi^R#{»££ft, ^P^Bn 

tcttj&t£{f^4 6 <z)®j4^ y -b * hmffl 



[0 0 4 5] y-fey hSffiVr s#Vcom©i^ ^ 
/^ft^D©»^ii^P^^Mc{^ 3l^M*;U2 4£>±. 

VcomWWo ^<2>B# N m^^^JV 
2 4CD±«SVT«t:EiBSn3feIII*TFT 1 6C*» 
S^-^fliat^SfflRlbtttSfe^ ±THB©ii*TF 
T 1 6©*ff«£E#««Hi:i:3&?)x «5^*^2 4fc: 

[0 0 4 6] tt£^£B4 OTI^ mi 4JC7F-T £5 

k 'J -b ^ b Sffl V r s (DflHtcD^b ttH- 

mi n^ + Vmax©!^ y-bv htffiVr s ©®K 
14, Vrs=±Vmini:^Wo 
[0 0 4 7] 01 5*5<fctMai 6(4, y-byhSffiVr 

(Ht'fc^o 11 5it y-bv HffiVr s*5Vr s=± 
Vmi nt$S®^0^If D0H«ftS^to * 
fc,IU16{4, y-by M&Vr s#Vr s =± 1/2 
A V s t ft D CD ttt« ft *S to mi 

SRXfm 1 6 iZT^t^olZ, y-by MffiVr s*±V 
min J f>±l/2AVsi:tl)CI:t? > ^fS^DCD* 
gii^«pt:«{3fc V com^6 ©&t)±3&s ft BSH»©RpPJ 
Wfi$l^ni)o ^©iS^T^ilM-^SSD 1-D 

nMIfSI4 6^'J^yhtS t :^T% ?*HSt^?g 

4 o^nrtD^^f >^^3 2©»tt^y*fc:jB 

ST^*^ff^DCDiz:*>±* 5 t)9$P^T rCD^^^*tfS6 
Jt^n^o y-by hSfitVr s*tVmin«+ 

l/2AVskf^>k, 7tD^-f^3 2CW 

t), SSffl?D*?<I*TFT 1 6tC*^atfCk^ 
"C*5o 016l:Sti5^ U^^htffiVrsSV 
rs=±l/2AVsl:iSm^ ^ff^-D^U^ 
cfc 6 -J\ ^ff ^ D <D&-t>±& 5 B$HjW5l3E-j£i: 

[0 0 4 8] Ell 7 (a) N (b) 14, y-by h«ffl# 
7 >f FKIE£ *xatfcB«5*SSB 4 0 ^i5t^ i> y -b ^ 
HffiVr s®«8S*^f ElT&So (3 17 (a) (CtS 

^»4 StfiECDy-by hSffi+VrskSnSo 
[317 (b) (C^fctd^, ©7-f-;i/K©B$tt, ^ 
««2 5rt©±18^«l4 6tfft©y-b^ hitt-Vr s 
k$n?)o Ell 8i4, y-b^y hm<4* s 7^~;Vh'Ste^ 
ftS«S»5*ScB4 0t:S3«tsa*®^D N y-byhB 

[0 0 4 91 H19 (a), (b) tt, y-by b^ffiV 
rsWV?0 (Kv b) RfcZtizmmSimgiW 
4 0 t*«tay-b*y hUSVr s©«tt*g%-rBltfft 



*S§§2 0 0 0- 2 1 4 8 2 8 (P 2000-21482 8 AO' 



§o 1119 (a) CijVfckdlC, ;i/h-CDBStt. 
Wilix ll»®^i®4 HffiVr s 1#IE<D 

y-b* Mffi+Vr s S8Mi*fS4 6(0y-bv 

htffiVrs 2#A6DU-fe* Ute-Vrs i:£ft£o 
Ell 9 (b) ic^T^olc, ft7-f-;uKcDR 
(4, RRif iB 4 6 © U -b y Mfil - V r s 1 >J 
-by hlffi-Vr sfc£ti, Ril^H 4 6 cd y -b y h 
tfi+Vr s 2* $ IE©y-by hS&Vr s i:$*i£> 0 U 
^^IfiVrsK Vr s 2©ffittl±7 -f Ftofc 
UT^-f >«C*ft-r*o H2 Ott. 'JtyHttVr 
si, Vr s 2#H/V7>f >S6*hSi(a*S«ll 

4 0M»4«SlfD, 7&*fI^G, "J-fevHWR 
MU-b^HttVrsK Vr s 2©^^ * >#WC 

<&>%>o 

[0 0 5 0] *«W©JHStt, 7vy#MtR 

««e»CD»ffl^«{t 4 0fclR&1\ WTK*VfJ;5 

©*2^Jfi«|t?*S«S*^IS«5 0©#j£ElT?*So 

[0 0 5 1 1 021 fcaVT.fc3fc:, jMlX**SEB5 0 
(4, £9ffl-9ttD l-Dn N p-SiTFT7ta^ 

-f^32, y-hmmmmm®»* 2, «*<«*2 

fSo »*5. ±l©affliS8I 1 0, 2 0. 3 0. 4 
0fcRI-CD«|j«»CH:, H-CD«F-9ftf*UTi^o MS 

:7t[h]B5 4(4, 7tD^>f^f32SMWt57t 

^*0IS5 2©«|ff««tttt. 0. 5MHzfI 

[0 0 5 21 *R««2 5CI4, vh'J*7ttC*K(0 
36»*|4 4i:«9»4 6#BWSnr^6 0 ^LT, * 
S»4 4fc«-^»4 6cDfi-2fl£^l4, HSR-bJl/SP 1 4 # 

»»6nr^*o H*-b;i>»i 414, i^tfth, 

5 iTFTT'feS ®M TFT 1 6CDy-b«ffitt^3» 

4 4\mmt?ti, v-^«8stt(i^»4 etastt^n, 

H lx-f >«SI4»B C lc< &tf tit n 

[0 0 5 3] h l/^^@K5 2 fcyty 7705S5 

0GQfgEjB$(c:(4, £iT, y-r««ae»@!B4 2fr& 
7t**4 4CjtK«^G##iL6n*o ^LT, 7&«t 
^G3W*H£-r SHIRT FT 1 6©^- h«SCA*1"S 
CfcTHJfcTFT 1 6**>ttifcSft*. M-t 



Sf£4 6U4, JtM^SD 1-Dn*f)7ta^iy 

fWifAiaot^->«ii:^nfc7tD^^ » 

7*3 2ft^"LT*3S«9RGB#**6nSo * U N 
«^m^RGB***>ttJBCDH3RTFT 1 6(CA*b 

[0 0 5 4] y-by MSB2 614* m££>JS88T-^L 

*i:*a«-9lllD l-Dn©«ttfty-b^ bmtSVr s 
Vcom) t:Utyht5o Sfcs y-b^b 
BIB 2 8 14. »f*©«»7? * S > ^*J56IsIB* £ y -b 
v h»9R#flt*&*ft£i:{I-t«4 6©«ft*y-by h 
IfitVr s icy -by h?Z>o 

[0 0 5 5] ±M<DXo y -b y M3B 2 6 tfftilfi 
l^DnOlMyty hSfiVr sCy-by h 
U y-by h@lB2 8^M^*jg4 6©S{4&y*by hS 
fiVr sCU-fef h-r^CDTN §I$TFT1 6 0m& 
©;fct>±#bBSPiSTr#JS— fc& *k UfjlTFT 1 6<Z) 
«ffi©At>±#5KFKITr<D«e)OSt:fiH"rs^« 
^D©»Sa^pa©tte>o**JK±$lx-5o It, ft 

■fe^b^ti^uhia-Dt, *sa^sn5 0tfwts 

Ijf^TFT 1 6Ot7l®:i^</^0t\ 

[0 0 5 6 ] 12 2 2(4, *ftffiCDlB3|ltt«7?*5*a 
^SSB6 0<D<SfiEHT-$)So ?SSS^g6 0(4, » 

im&mmztiZo 12 2(c^-rctd(c, ms*^S6 

0(4, rS/^^H7'i'^LS I 2 2. SSS«2 5, y 
•byMUB2 6, 2 8, y-hfflJS^IKitr[H]^4 2, O 

P7>7'6 29*«no ±ifc©«B^SSBl 
0, 2 0, 3 0, 4 0, 5 0^|3-©«^{CI4, 13- 

[0 0 5 7 ] y-by MUB2 614, vr*J9))/ K v-f^L 

5 I 2 2^0P^>^6 2£<Z>H©m-*f8l4 6±C»W 

e>nr^So «a*^M6 otoeibfiptitt, **\ y 
— b my^siai&iHi^s 4 2^^^4 4{:$s(i?g^ 

-£*£>it6o ^ff^G^/SI-^p-SiT 
FTT-&SiIfiiTFT 1 6<D7- hm^t-ATJtSC t 
ti$TFT 1 6^>JRffii:^tlSo (g^«4 

6 £14. r^Jl/H7^;tLSI2 2^^(|fD^ 

4x.^tlSo ^UT, .^«^D#^->ttJR©iS*TF 
T 1 6(CA*LT, «gS!S*#fT&fcft£o 
[0 0 5 8] y-b^ HUB 2 6(4, »fS©««TH^b 

ftir^-f 5>y*«Bi»iP6y-by hff^R^flt$&^n 

S^r^^M>'7'l'^LSI 22hOP7>762h0 
H©fll«HI4 6<D«ft*y** MffiVr s («AB, 
Vcom) CJ^yhtSo y-b^h0B2 8 

(4, mstDjawT-E^u*^^>f 5>y£duaB*e>y 

•b>^ Hl^R#ftl&*nSi:ffl^»4 6 0«tt*y-by 

hstsvr sty -by h-r-So 
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^2 0 0 0-2 1 4 8 2 8 (P 2 0 0 0 - 2 1 4 8 2 8 A) 



[ 0 0 5 9 ] ±ECDctac> U-ferv MUBI2 6, 2 8^ 
m*5B4 6cMMfc*y-fe* HfiVrsC'J-fey hf* 
©T\ &EififTFT 1 6 0ittfiD4^±ii!3BSriTr # 
iS-KfttK BIST FT 1 6<D«f4<2£%±#»mB3T 

Tx ?SS«^E6 OAMff *H*TFT 1 6<D*7n 
8S^H^3&<%§OT\ »i«S«ll6 0tlt 

[0 0 6 0] *»»S%»«8 0C*5V^ OPT 

>7°6 2^t)(3(:rtD^^ y^3 2£fflcvt*>«fc 

ZtlZo 0 2 3iZ7^tXoiZ s $t||3t^g 7 0 ^ 
^;H«7>f;aSI7 2x «*i8ti2 5 % U-fe^MU 
SS2 8, y-HBK7>f;as I 7 ft 
ib\ ±McZ)«a*^«« 1 0 x 2 0, 3 0 N 4 0s 5 

0, 6 0 4:lnI-©#j5EffiUd\ 

<5 o 

[ 0 0 6 1 ] lii/^i 7 OCDBtttfEBU S*\ y 
— HBF^-f^LS I 7 4^e>*2»4 4l^fi®^G 
^#i?)h5o ^LTs ^fi^G^*fJS-T^a-S i 
TFTT& SHIRT FT 1 6oy-hi»:A*t^C 

kt?I*TFT l 6#*>ttJBi:*n"*o -2k «-^*9 
4 6 K^Y^L S I 7 2*6*ii%«^D 

FT 1 6CA*Ut, *B«^i«T&to*i6o 
[0 0 6 2] y-fey MUSS 2 8tt, ^©fflflTCEIa* L 

*t>*>f s >^j5K@8S^e, y-b* Mt^R#tt*&<**i 

%tm^>B4 6®«ffiS'J-by HffiVr s (Wilt 
Vcom) l:y-b^bt5o ±ia©i5ts y -by Mil 
B2 8WS-1JS4 6cr>«ffi4»J-fe^ MfiEVrsCUt 
y hlrZZ tlz£-?T^ SBiTFT 1 6©«{fc(&:fc% 
±#5l$fSTr#JS-£&t>> liTFT 1 6CDSte© 
jit»±^&^HTr®K6ot(cfiH'rs*^M^D© 
• Sii^WFlffl(Z)tte>oS-tfB6±**x*o Hi-, M^4 
6 #J?rJ£cDJB»lt? U * * h Sffi V rsl:H y h 

FT 1 6©t7iffi(:i^^ %J1£ct&B 

[0 0 6 3] ft*, r^^F7^;aS I 7 2(C*fL 
T«i*S8B4 0#Wf*y-fe* HUBS 2 6£jgjggL 
T, m^CDJSWT-fi^4 6 0D«ffi*y-by MfiEVr 

7^/aSI7 2 hffltj F5^LS I 7 4cDg& 

lis »S jl^B 7 0 rtO^SiSg 4 4 RVm^m 4 6 © 
#»^5^*;i/K5-f^LS I 7 2SV^— hfllK^-f 

t-rso 



[0 0 6 4] ±iBHfifi^J(C*50Ts T^^H^-f^L 
S I 2 2#tt9fm*<Dl6mi£fBn<D FvJji&Vt-* 
H7>f;asil:fflStSo y -b * MH8& 2 8 i* 

ftf¥»#©«H£ffitt©& 1 fi^i 3 CD y -b v h EBl: 
ffiSU y-fey M9B2 6#«fffFW*©«HtE«©* 
2M*4CDU-fe^ MUB&fcffl^f So Mfc^ y-b^h 

[ 0 0 6 5] 

[*B8©«6«] ±iB©<fc-5l;:, 2I3«cd^ 

m^osffii-y-by h^nsctia^^ <b-5«i$#j 

[0 3] B*Hr;i/»t«i|i&*tLS*aEfi^Stf*^«-t 
[04] H*TFT©Kl/-f >*»i:y-Mta©«a£ 
[0 5] fi^S&fficZM ^i/^;i/SfitfcH^SfflCDS:t)± 

[0 6] *«K©/sa*siK-rs&to©«s«3S«t«© 

S#^J5£0T-<g>£ o 
[07] T^-D^-f ^^S«Afc*«W©*a*S« 

[08] NMOS3a©y-b^ MgJB6D*fiS;H"C&aD 
[0 9] CMOSSoy-te* HelBScD«fiKBITa*o 

[0io] rtffcy-b* MUBs^-rs^^^^K^-f 
[011] *«w©s§ i miwi-efca»ffl*3S*ao* 

[012] *«W<D«aa«««t#A6n4*iS« 

^ 37"d vy ^ »JSP«^Rtf y -b * h fi-#0^ 
-f ^ >^0T££o 

[013] r/D*£«JSp«^y-b* MI4fcfi4IM 

[014] y-fev h«ti:cDffi{£(o^b*^-rsrtf»*o 

[015] a^f-^ostt^b&^-rs-es^o 

[016] y-by hSffi* J ± 1/2 AVsT»5aS© 

[017] 7-f-;i/KSfi*n**aa^*Bt:*»s 

y-by hmte©8Stt£^-r0T-&3o 
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ftW 2000-214828 (P 2000-214828 A.) 



[■2 0] H/v^-r >Ks*n*««»at««c*» 

0T*&£o 

[02 1] *^©^2HJE0iJ-e$)5^i,^gSCDfit 
[02 2] *«W©*3^Jfi05-t?fc?>«[Sa^««©* 
[02 3] *»TOCD*4|aS«n?fc5»ffiS*««C!>« 

[«ra<DWH] 

1 0. 2 0, 3 0, 4 0. 5 0, 6 0, 7 0 



1 2 mmm 

1 4 HJR"b;i/95 
1 6 liTFT 



1 8 A*SB 

2 2 fy^;i/h'7^;tLSI 
2 4 SUfN^*;i/ 

2 5 

2 6. 2 8 y-by HUB 

3 2 7±u>?my=f- 
3 4 rtWLSIEIBS 

3 6. 6 2 OP7>7 

3 8, 3 9 filH&? 

4 2 y-hffl«2ie»EB 
4 4 ^3 

4 6 M^J 

5 2 S/7M/y^^EI 
5 4 

7 2 ^y^JVH^-f^LS I 
7 4 y-h«K5-f ALS I 
Dl-Dn ±tJi«^jS 
Bl-Bn -fuyV 
BLl-BLn ?Dsi 



[01] 



1 « A»» 



12 



J Rst 

vJr" 7)7- 



14 



10 



• m m m m * • 4 a « 



c 

C LC - , Cb 
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tSW 2000-214828 (P2000-214828A) 



[B2] 



ilia 



V 



yig 



UK 



CO H 

§ J 



"4 
5 



.3 



to 

> 



CO 



I 



? ^ 

.5,8 

J a a 
> > { > 



CO 

i 



A 



ujr> 

165 
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®m 2000-214828 (P 2 0 0 0 - 2 1 4 8 2 8.A) 

* > 



[H3] 



CO K 

+ « 

* a 

> > 

+ + 



^ ^ p 

^ cTi ^ 



> 



an 



1 s 

8 0 S 

> > 

1 



a So 



0) 

> 



lllO 

8 



Stfs 



> 



gg 

ST 



t — r 
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WH2 000-2 14828 (P2000-2 14828A) 



[124] 



Vria= 10V 





— — ~Z/~ ^ 


' fl±.($ TFT <Dffiti 




/~ Vds = 10V 




/ Vg S «iav 






1/ Vde-O'SV 

[ v B a= av 





[H8] 



N mosm 



[09] 

CMOS su 



N 



' wr-v TFT 



U-bsr hUttVrs 




wr-h TFT 



|-0 y-t-v 



Mf^R 



•J -try M£toVr s 
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ftffl 2000-214828 (P20 0 0-2 1 4 8 2 8.A.) 



[Mb] 



V»L0 =V1 



V Jt 0 — 



Vsto = V3 











Trl 









Tr3 
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